Bronchobiliary fistula (BBF) is a rare condition that is defined as an abnormal communication between the biliary system and bronchial tree. Furthermore, a BBF is an extremely rare complication of radiofrequency ablation (RFA). A 54 year-old man with a history of extrahepatic biliary cancer had been suffering with a benign stricture of hepaticojejunostomy site and was treated with RFA for metastatic cholangicarcinoma. In this report, we describe a patient with BBF complicated by an abscess which occurred after RFA. He was treated by placement of external drainage catheter into the liver abscess and percutaneous transhepatic biliary drainage (PTBD) into the right intrahepatic duct. After 6 weeks, a complete obliteration of the BBF was confirmed by a repeated follow-up of computed tomography scan and cholangiography through PTBD. 
INTRODUCTION
Bronchobiliary fistula (BBF) is a very rare condition defined as an abnormal communication between the biliary tree and bronchial tree. It was first reported by Peakcock in 1850. 1 The causes of acquired BBF are as follows: consequence of local infection such as hydatid or liver abscess, trauma, obstruction of biliary tract and neoplasm. In primary or metastatic liver tumor, the use of radiofrequency ablation (RFA) has been on the rise as an alternative or adjuvant treatment of surgical resection.
Thus incidence of complications associated with RFA has also been increasing. Although BBF is an extremely rare condition as a complication of RFA, the number of reported cases of BBF has increasing in recent years. Here, we report a case regarding management of BBF with a review of literature. A follow-up computed tomography (CT) scan obtained after end of the chemotherapy showed partial response of metastatic cholangiocarcinoma in the segment 8 without Fig. 1 . A computed tomography scan obtained two weeks after radiofrequency ablation shows that the previously ablated area has become hypodense with area formation, which was identified as a liver abscess (arrow).
Fig. 2.
A follow-up computed tomography shows liver abscess with inserted pigtail catheter in the previous radiofrequency ablated site (black circle) and consolidation with air formation in the adjacent diaphragm, which was diagnosed as a lung abscess (white circle).
recurrence of previous RFA site (segment 5 and 6). with BBF ( Fig. 3 ). E. coli were isolated from a culture of the drainage material. Following the catheter insertion, antibiotics therapy was continued. Although the amount of sputum was reduced after the insertion of the drainage catheter, bilioptysis and coughing were continued.
We performed percutaneous transhepatic biliary drain- Fig. 3 . Contrast material was injected through the percutaneous abscess drainage catheter. This contrast material showed in the abscess cavity in liver (black arrow), bronchial tree (thin white arrow), and biliary tree (wide white arrow), confirming the presence of bronchobiliary fistula. Fig. 4 . Although the amount of sputum decreased after the insertion of the drainage catheter, bilioptysis and coughing continued. We performed percutaneous transhepatic biliary drainage (PTBD) in the dilated right hepatic duct to reduce the intrahepatic biliary tree pressure which was increased due to the hepaticojejunostomy site stricture.
Fig. 5.
One month later, the follow-up coronary computed tomography image shows improvement of liver abscess and no consolidation of lower lung field.
Fig. 6.
After the percurtaneous drainage catheter was removed, contrast material was injected through PTBD catheter. Cholangiography shows no communication between the bronchial system and biliary tree.
age (PTBD) in the dilated right hepatic duct to reduce intrahepatic pressure of biliary tree which was increased because of stricture of the hepatico-jejunostomy site (Fig. 4) .
After PTBD, coughing and bilioptysis were markedly improved. Follow-up abdominal CT scans obtained four weeks after the catheter insertion showed a markedly reduced abscess cavity of the liver dome and improvement of the lung abscess in the right lower lobe. Thereafter, the amount of percutaneous drainage decreased gradually.
When the amount of drainage reached less than 5 ml per day, the abscess cavity of the liver dome and right-side lung did not show in the follow up CT scan (Fig. 5) . After PCD catheter at the liver dome was removed, repeated cholangiography showed no communication between the intrahepatic biliary tree and bronchial tree (Fig. 6 ). The most pathognomonic finding of BBF is bilioptysis defined productive cough of bile stained sputum.
Bilioptysis accounted for 67% of cases. 2 Sometimes, it is diagnosed as acute pneumonitis with cough-producing greenish sputum. 4 Other symptoms and signs include fever, jaundice, abdominal pain, and chest pain. Early diagnosis of BBF is very important because morbidity and Oddi' sphincter and PTBD were effective in resolving distal biliary obstruction. Therefore, in these patients who have a restricted life span with malignant disease, conservative treatment with non-surgical interventions is more accepted than the surgical approach. 6, 7 In the past years, direct embolization of fistula tract under bronchoscopic guidance was introduced as a new therapeutic method. 8, 9 However, these methods should be proven by more clinical cases.
If non-surgical managements of BBF fail, surgical correction should be considered as the definitive therapeutic modality. Surgical procedures vary depending on the cause of BBF. The following procedures of literature were performed in BBF: drainage of the right subphrenic or hepatic abscess, closure of fistula, resection of hydatid cyst or tumor, biliary drainage using T-tube, and bilioenteric anastomosis (e.g., Roux-en-Y hepaticojejunostomy).
In conclusion, although RFA is a safe and effective modality for the treatment of primary or metastatic hepatic tumor, the possibility of BBF should be considered if the patient complains of bilioptysis after RFA. Because the optimal management of BBF is controversial, individualized and multidisciplinary approach of BBF treatment should be applied depending on the cause of BBF.
